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Please check that this examination paper consists of FIFTEEN pages of printed
material before you begin the examination.
[Sila pastikan baha,wa kertas peperiksaan ini mengandungi L\MA BELAS muka
surat yang bercetak seberum anda memurakan pepeiksaan iT
Instructions: Answer all twentv (20) questions in Section I using the objective
an.swer paper (OMR answer paper) provided. For this section, answers should be
written i! ?a pencil only. The oMR answer paper together with the luestionpaper of Section I will be collected 1% hours afier the examination starts.
A19.wer all two (2) questions in Section ll. All answers in this section must be
written on the answer script papers provided.
[Arahan: Jawab s.emu? dua puluh (20) soatan dalam Bahagian I dengan
menggunakan kertgs iawapan soalan objektif gertas jawapaln oMR) yang
llsediakgn. Bagi n{ggign.ini, iawapan perti ditutiikan dengan penset 28 sahaja.
{(edas iawapan AMR ini berserta kertas soalan Baha{ian'l akan dikutip 1%jam setelah peperiksaan bermula.
laryab. sem1a dua (2) soaran dalam Bahagian ll. semua jawapan datambahagian ini mestitah dituliskan pada kertas st<nplawa pan yang aisediakan.l
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Section 1: Answer ALL20 questions. Each correct answer wilt be given 2 % marks
[s0/r001.
l. Choose the non linear differential equation from the following:
dv(a) fr="Y+cost(b) (r+ f 1fua! ,,u = s'dt' dt
dz
-=tslnz
e'yo + (cos x)y'+ (t + G)y = tan-r .x
# = 
"''-sin/
(c)
(d)
(e)
2. choose the false statement regarding the following differential equation:
d'p
de2
(a)
(b)
(c)
(d)
(e)
is an ordinary differential equation
p is dependent variable
d is the independent variable
a 2no order differential equation
a2"d degree differential equation
aJ. Given the initial value problem 4=zJy, .y(xo)=yo. The existence and'dx
uniqueness theorem guarantees a unique solution exists when (xo, yo) =(a) (0, 1)(b) (-1,0)(c) (0,0)(d) (-1,0)(e) ( l, 0)
...3/-
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Bahagian I: Jswab 9EMUA 20 soalan, set@ jawapan betul diberi 2 % markahFo/r001.
I ' Pilih persamaan pembezaan yang tak linear daripada yang berirafi:(a) 1 = t'y+ cos tdt
Q+n#*#.u=e'
dz
71=ts'nz
e'y' + (cos x)y' +0+ Ji)y = tan-r .r
# = "'' 
'-sin 
I
(b)
(c)
(d)
(e)
) Pilih pernyataan yang tidak benar bagi persamaan pembezaan berikut:
(a)
(b)
(c)
(d)
(e)
scttu persamaan pembezaan biasa
p merupakan pembole hubah bersandar
0 merupalcan pembolehubah tak bersandar
satu persamaan pembezaan berperingkat 2
s at a pe rs amaan pe mbe zaan b e rdarj ah 2
3. Diberi masalah nilai awal 
*=rJr, y(x)=yo. Teorem pewujudan dan
lrcunikan menjamin penyelesaian unikwujud apabila (I0,.1lo) 
=(a) (0, 1)(b) (-1,0)(c) (0,0)(d) (-1,0)(e) ( 1, 0)
...4t-
4.
4
In the transformation of the homogeneous differential equation
1t+ze%yy +zu% (t-Z1d* = o ,
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(A)
bysubstituting v= %, *"obtain 4+f(v)dr=0 where f(v)=
l+2e'(a)
(b)
(c)
(d)
(e)
v +2eu
l+ eu
v +2en
v +2en
l+2e'
| 
-2e"
t*2{
| +2en
v +2eu
5. The general solution for the differential equation (A) is (C an arbitrary constant)
(a) y-2r"% =C
(b) *-2yr% =C
(c) *+zye%:C(d) x(v +2e") = (
(e) y+2xe% =C
6. The differential equation
y(2xy+l)dx+ x(1+2xy- x3 y3)dy = g (B)
has an integrating factor in the form of / , o . Determine the value of fr./ (xv)"
(a) k:5(b) k- 4(c) k= 1(d) k:3(e) k:2
...5/-
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adalah pemalar
1t + ze% yay * zr% 1t - Zldx = o,
x
dengan gantian n = y/*, kita akan dapat 4 + fe)d, = 0 di mana f (v) =
| +2e'
@)
v +2e'
(b) l+ e'
v+2e'
(c) v +2e'
l+2e'
l 
-2e'
(A)
(d)
(e)
v +2e'
I+2e'
v +2e'
Penyelesaian am bagi persamaan pembezaan (A) ialah (C
sebarangan)
(a) y-2xe% 
= 
g
@ x*zy"% 
- C
(c) x+2ye% =g(d) x(v +2e") = Q
k) y+2xe% =C
Persamaan pembezaan
y(2xy +l)dx + x(l + 2xy 
- 
x'y')dy = 0 (B)
mempunyai suatu faktor pengamir dalam bentuk r/ 
. , . Tentukan nilai /r./ lxv)'"
(a) k= 5(b) k= 4(c) k= |(d) k= 3(e) k= 2
...6/-
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The general solution for the differential equation (B) is (C is an arbitrary constant)
(a) ! - ceG*Y +Df Qx3 Y3)
(b) ! = Ce- QxY + r)f Q; Y3 )
(c) y = gr(3xt -t)f Q*t ,t)
(d) !=e-tl*'Y' * 
"-tf 
zf 13 *c
(e) ln y 
- c"-Ll *'Y' u-tf u3 Y3
8. Given the differential equation y' + y'-l2y = sinh4x,
where sinh4. 1"4x -"-4x1r = '- ;--J , the particular solution, !p, is given by(a) to=ft"a* *fr*r-n'
(b) ro=fi*"4* *ft*"a'
(c) te=|ea, *irru-n,
(d) tp=frrra'+fi*ra*
(e) to=fr*'r+x * ]-*"-+x
g. A general solution for the differential equation y' 
-3y' +r, = -!- is given by
e^ +l
(a)
(b)
(c)
(d)
(e)
! = cfx + czezx + e' 7e* +11 + ezx 1l + e-*)
! = cfx + czezx + e' lnTe*1 + 
"2" lnTr-'!
! = cfx + c2ezx + et lnTe* +r) + ezx h(l - e-r)
!=cfx +cze2x +"2*1o7"* +l)+ex ln(l+e-x)
! = ctex + czezx + e" lnTe* +17 + ezx ln(l + e-r)
...7t-
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7. Penyelesaian am bagi persamaan pembezaan @) ialah (c adatah pemalarsebarangan) 
,(a) y = gr(3xt +\f Gx3 Y3)
@ !=ce-Gxy+Dfex3y3)
(c) y = gs(3ry -t>f Grt v3)
(d) ! = e-t/ *'Y' * ,-tf zf !3 * c
(e) lny = cr-r/ *2 Y2 
"-tf 
zf Y3
Diberikan persamaan pembezaan y, + y'_I2y= sinh4x
sinh4x 
-(to* --'**), penyelesaian khusw, !0, diberiknn oleh
(a) lo =L"+* * ! .*r-+*
(b) to =ft*" " +L*"-+,
(") to =ft"a" * j*rru*
(d) y, =!*"a* +Lrr4,-r 16 14-
@ lo=L*2"+x * !.*"-+x
di mana
diberiknnPenyelesaian am bagi persamoan pembezaan
^2x
Yo -3Y' +2y - -+-
e^ +l
oleh
(a)
(b)
(c)
(d)
(e)
! = cqx + czezx + e* qe' +ly + e2x 7l+ e-r)
r = cfx + c2ezx + e* lnle'1 + 12* ln7"-r1
! = cfx + c2e2x + e* lnTe' +11+ e2x ln(l 
- 
e-x)
! = cfx + c2e2x + 
"2* lnqr, +r) + ex ln(l + e-I)
! = cfx + c2e2x + e* lnTe* +l) + ezx ln(l + e-r)
...8/-
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10. Given the initial value problem
(l+ xl)dy 
- 
xz ydx = 0, (C)
Y(l) = 2
Choose the false statement for the differential equation (C)
(a) All functions a0(x),dl(x)dang(x) are continuous for all values of x in the
interval (-*,*).(b) The existence and uniqueness theorem guarantees a unique solution exists
for all values ofx in the interval (-*,*).(c) The existence and uniqueness theorem guarantees a unique solution exists
for all values of .x in the interval (-1, *).(d) The general solution for the differential equation (C) is given by
yj = C(l* tt ), where C is an arbitrary constant'(e) The particular solution for the differential equation (C) is given by
Yt =4(I+13).
11. Given y' =2xy,y(1) =1, with ft = 0.1, the approximate value of y (1..2) by Euler's
method is(a) 1.s479
o) r.e832(c) 2.s908(d) 3.4s0e(e) None of the above
12. For the above equation (in Question 11) with h : 0.05, the approximate value of
y (1.1) by Euler's method is(a) r.1077
o) r.2332(c) r.3798(d) 1.s5 14(e) 1.0
13. Given !'=2x+.y,y(O) = 1, using h= 0.2, the approximate value of y (0.a) bythe
improved Euler method is(a) 1.0(b) r.2332(c) t.66s2(d) r.1(e) r.2
...9/-
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Diberikan masalah nilai awal
(l + xx)dy 
- 
x2 ydx = 0,
!(r)=2 (C)
Pilih perrryataan yang tidak benar bagi persamaan pembezaan (C).
(a) semuafungsi as(x),a1(x)dan g(r) selanjar bagi semua nilai x dalam selang
(-o,co).(b) Teorem Kewuiudan dan Keunikan menjamin suatu penyelesaian unik
wujud bagi semua nilai x dalam selang (--,*).(c) Teorem Kewuiudan dan Keunikan menjamin suatu penyelesaian unih
wujud bagi semua nilai x dalam selang (-1,-).(d) Penyelesaian am bagi persamaanpembezaan (C) ialah y3 = C(l + xt1, di
mana C adalah pemalar sebarsngan.
@ Penyelesaian khusus bagi persamaan pembezaan (C) iatah y3 = 4(I+ x, ).
Diberikan y' =2ry,y(l)=1, dengan h = AJ, nilai hampiral bagi y (1.2) dengan
menggunakan lcaedah Euler ialah(a) 1.5479(b) t.e832(c) 2.5908(d) 3.4s09(e) Bukan semua di atas
Bagi persamaan di atas (dalam soalan 11) dengan ft = 0.05, nilai hampiran bagi
y (1.1) dengan menggunakan Kaedah Euler ialoh(o) L1077(b) r.2332(c) 1.3798(d) 1.5514(e) 1.0
Diberikan y'=2x+y,y(O)=1, mengganakan h : 0.2, nilai hampiran bagi y
(0.4) dengan menggunakan Kaedah Euler diperbaiki ialah(a) 1.0(b) r.2332@ r.66s2(d) l.l(e) r.2
IT,
12.
13.
...10/-
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For the equation y' = y *frW',1(0) = 2with h = }J,the approximate value ofy
at x = 0.2 by the improved Euler's method is(a) 1.0(b) t.2402(c) 2.3798(d) 2.4s33(e) 2.2
The singular points for the equation (t- *') f - 2ry' + k(k +l)y = 0 are
(a) 1, -1(b) 0,1(c) 2,'2(d) 2, -l(e) None of the above
A lower bound for the radius of convergence of power series solutions of the
equation (t + 
"t )f" + xy' +2y = 0 about the ordinary point xs 
: 0 is
(a) lxl< t (ans)(b) l"l. o(c) l'lt t(d) l*lrz(e) l'1. -t
A lower bound for the radius of convergence about the ordinary point xs = 2 of
power series solutions of the equation in Question 16 is(a) lx-zl < s(b) lx+zl< 5(c) lx-zl> s(d) lr-zl<.6(e) lr+21<.6
15.
16.
17.
...Iil-
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Bagi persamaan y' = y*fr*f,y(0) = 2dengan h : 0.1, nilai hampiran bagi y
pada x:0.2 denganmenggunakan lmedah Euler diperbaiki ialah(a) 1.0(b) r.2002(c) 2.3798(d) 2.4533(e) 2.2
Titik-titik singular bagi persamaan (t- r') f -zry, + k(k +r)y = a iahh(a) 1, -1ft) 0,1(c) 2, -2(d) 2, -l(e) None of the above
suatu batas bawah bagi jejari penumpuan perryelesaian siri kuasa persdmaan
(t + xt )f" + xy' + 2y = 0 sekitar titik biasa x6 : 0 ialah(a) lrl< t lans)(b) l'1. o(e) l'lr t(d) l*lrz@ l'1. -t
suatu batas bawah bagi jejari penumpuan sekitar titik biasa xo : 2 bagipenyelesaian siri kuasa persamaan dalam Soalan 16 ialah(a) l.r-zl< s@ lx+zl< s(c) lx-21> s(d) l*- zl < 16(e) lx+zl<.,6
11
14.
15.
16.
17.
...12t-
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18. The power series solution of Airy's equation yo =xy,(-oo<t<@)about the
ordinary point xs = I is (aoand a,arc arbitrary constants)
(a) != ao(l+x+x2 +...) +ar(l-x+x'-..,)
(b) y=o,(r*4*(";t)' *...)+q((r-r)*(*:t)' *("j)' *...,
(c) !=ao(r.ry*('lt)' *...)+d,((x+r)*q[.,'#r' *...,
(d) !=ao(t.(';r..qI....)+a,((x-t).ql: *(;1)' *. I
(e) None of the above
nqSfnUCfION: Consider the system *' = *,n=11 l]
Choose the correct answers for questions 19 and 20.
19. The characteristic values of A are(a) -1,3(b) l, -3(c) 1,3(d) t,2(e) -t,z
20. The general solution ofthe system is
(a) v(x)= ' l-tl l-tl= 
","-' lrl* "r"-' lzl(b) v(x)= 
","-'l 
t^l*","-[ll
' L-2) L3l(c) y(x)=","-[1-l *r,t'll1, LzJ L3J(d) y(x) = 
","-'[1'l *"," ''l 
r-1
' 12) ' L-21(e) v(x) = 
",r'fll*",r" I 
t-l
' LzJ L-zJ
12
...13t-
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/8. Perryelesaian siri lruasa bagi persamaan Airy yn 
= ry,(-q < r < m) sekitu titik
biasax6= | ialah (aoadalah a,adalahpemalar sebarangan)(a) !=do(l+x+x2+...)+q(1- x+x' 
-...)
{3
(b)
(c)
(d)
(e) Bukan semua di atas
ARAHAN: Pertimbangkan sistem *' = A*,A=fl tl'14 lj
Pilih jawapanyang sesuai bagi soalan I9 dan 20.
19. Nilai-nilai cirian bagi A ialah(a) -1,3(b) 1, -3
@ 1,3(d) 1,2(e) '1,2
20. Penyelesaian am bagi sistem tersebut ialah(a) y(x)='r"l:f.",,-' [l](b) y(x) = 
","'l 
t l.r"'lllL-') LJI(c) v(x) = 
","'ll1n""r" lll. L2J ' L3J(d) y(x) =",r-' fll*",""' I l-l-'
L2J -'- L-2J(e) y(x) 
= 
",r-'ll1*""r"I 
t l, L2) L_zJ
y = o,$ *4* (" 
r 
t)' 
*. ..) + a,(, 
- 
r; + (11I- * ('#)' *...1
y 
= o,e *V* (' l t)' *...) + a, ((x + r). q+.,' *jr' *...,
! = ao(t.qf .q$. )+a((x-r).qg .,;1,' *. .,
...14t-
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Section ff: Answer both questions [50/100].
21. (a) (i) Show that both the parabola !=x2 and the line y =Zx-l we
solutions of the equation
^l tl' =2x-2tl*'-y with 
-y(1) = 1.
(iD Does the above fact contradict with the existence and uniqueness
theorem? Explain your answer.
(b) Consider the homogeneous differential equatiom
(x-l)y'-ry'+y=0
(i) Show that | = e'is a solution for the above differential equation.
Hence, find the second linearly independent solution.(iD Use the results in (i) to obtain the general .solution for the non
homogeneous differential equation
(x-l)y'-xy'*y=1.
22. (a) A body of temperature 80'F is placed in a room of constant temperature
50'F at time / = 0; and at the end of 5 minutes, the body has cooled to a
temperafure of 70oF. Determine the temperature of the body as a function
of time for I > 0.
In particular answer the following questions:
(i) What is the temperature of the body at the end of 10 minutes?(iD When will the temperature of the body be 60"F?(iii) After how many minutes will the temperature of the body be within
l'F of the constant temperature of the room (50'F)?
(b) Find the general solution of Hermite's equation (p is a parameter)
yn 
-2xy' +zpy- 0,*.o <.x < oo of the form y =io,r'.
n=O
(c) Solve the following system of equations:
dxj=2x+3lt
e_ 
=Z** y.dr
14
...15/-
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Bahagian II: Jawab kedua-dua soalan [50/100J.
2L (a) (, Tunjukkan bahawa parabola !=x2 dan garis !=2x-I kedua-
duanya adalah penyelesaian bagi persamaan
y' =216-2f,$, dengan.y(l) = 1.
(i' f:yl#r:h#;wtr:"f#:" dengan teorem lrewujudan dan
(b) Pertimbangkanpersameanpembezaanhomogen
(x-l)y'-xy'*y=0
(t) Tunjulckan bahowa ! = e' adalah suatu penyelesaian bagi
persamoan ini. Seterusnya, dapatkan penyelesaian tak bersandar
kedua.(ii) Gunakan keputusan dalam (i) untuk mencari penyelesaian an bagi
persamaan pembezaan tak homogen
(x-l)Y'-xY'* Y =1.
22. (a) Suatu benda yang mempunyai suhu 80'F diletakkan di dalam saatu bilik
yang mempunyai suhu malar 50'F pada masa t : 0; dan pada aHtir 5
minit, benda tersebut menjadi sejuk kepada suhu 70'F. Tentukan suhu
benda tersebut sebagai suatu fungsi masa bagi t > 0.
Set erusny a j aw ab s o alan-so alan b erilut :
(, Apakah suhu benda tersebut pada akhir I0 minit?(i, Bilaknh suhu benda tersebut merladi 60"F?(ii, Setelah berapa minitkqh suhu benda tersebut akan menjadi dalam
Iingkungan I'F daripada suhu malar bilik (50" F)?
(b) Dapatkon penyelesaian am bagi persdmaan Hermite (p adalah suatu
parameter) y' 
-Zxy' +Zpy= 0,-oo <.x < 6 dalam bentuk y =io,*,.
(c) Selesaikan sistem persamaan berikut:
4 =zx+lydt
4 
=2x+ v-dt
15
-ooo000ooo-
